Rates of clinical diagnoses of schizophrenia in African American individuals appear to be elevated compared with other ethnic groups in the United States, contradicting population rates derived from epidemiologic surveys.
I
N THE UNITED STATES, AFRICAN American individuals in clinical venues are disproportionately diagnosed with schizophrenia compared with white individuals. [1] [2] [3] [4] [5] [6] [7] These clinical discrepancies contrast with the Epidemiologic Catchment Area Study in which similar prevalence rates of nonaffective psychoses were observed among African American, Latino, and nonLatino white subjects. 8, 9 In clinical practice, the degree of diagnostic bias and its potential causes are unsettled questions. Unfortunately, there are no pathognomonic markers for schizophrenia that would move case assignment onto firmer ground than the present reliance on clinical assessment. 10 Schizophrenia is a complex condition that presents with an extensive range of symptoms and signs that also occur in other serious mental disorders especially mood disorders. 11 Consequently, distinguishing schizophrenia from other conditions can be difficult, although by definition these other conditions must be ruled out before diagnosing schizophrenia.
Racial or ethnic bias in assigning clinical diagnoses is not simply an academic exercise. Failure to identify affective syndromes in psychotic patients may lead to inadequate or inappropriate treatment assignment. Moreover, incorrectly assigning a diagnosis of schizophrenia to a pa-tient with another condition may lead to assumptions about a poor prognosis that limits treatment options or defeats expectations for a good outcome. Consequently, understanding how race/ethnicity impacts clinical assessment in these conditions can help to eliminate racial disparities in health care.
For decades, there has been an appreciation that individual mental experience is affected by a matrix of factors including sociocultural and racial background. More recently, Kleinman et al 12 and others have emphasized how different ethnic groups have unique explanatory models of mental experience. Because of divergent explanatory models, patients and clinicians can be seen to sometimes inhabit different cultural contexts that introduce misunderstanding of patient concerns or misconstrual of patient history.
Previously, Strakowski and colleagues 3, 13 suggested that racial bias in the diagnosis of schizophrenia results from several factors, one of which is attributable to clinicians overemphasizing the relevance of psychotic symptoms relative to affective symptoms in African American individuals. However, previous studies of racial effects on diagnosis are vulnerable to effects attributable to ethnic or racial bias in both clinical and research assessments due to a failure to blind clinicians and researchers to the ethnicity of subjects.
14 Additionally, prior studies typically occurred at a single clinical site, limiting generalizability.
To overcome these limitations, we made multiethnic comparisons at 6 regional sites in the United States using both ethnicity-blinded and -unblinded assessments. We included a Latino population to determine whether biases in diagnostic assignment occur generally in minorities or are specific to African American subjects. The study hypothesis was that African American individuals would exhibit significantly higher rates of clinical diagnoses (unblinded) in the schizophrenia spectrum than would nonLatino white subjects, even after controlling for confounding factors such as the presence of serious affective disorder as well as age, sex, income, site, and education. A corollary to this prediction is that African American individuals would receive higher ratings of psychotic symptoms and lower ratings of affective symptoms.
METHODS

STUDY OVERVIEW
The various data collection and extraction processes are shown in the Figure. Diagnostic data were collected at 6 sites from 4 sources: (1) medical records, (2) structured interviews, (3) interview transcripts, and (4) blinded expert consensus. The medical record provided the first data source. Racial and ethnic cues were deleted from medical records (as described later), and these edited records were reviewed at the University of Cincinnati to identify the primary psychiatric diagnoses as formulated by treating clinicians, who nearly always were psychiatrists. Medical records were blinded to subjects' race and ethnicity to guard against investigator bias when extracting this information. However, the clinical diagnoses themselves were, of course, unblinded.
Structured interviews provided the second set of diagnostic data. At each site, trained clinically experienced interviewers completed the Diagnostic Interview for Genetic Studies (DIGS) 15 for each subject, supplemented with additional symptom questionnaires. The interviewers also reviewed all available medical records to assist with this assessment and were instructed to be as complete as possible to make the best assessment. Demographic data including the subject's selfascribed racial and ethnic assignment were obtained during these interviews, which were audiotaped and transcribed. Subsequently, a second independent interviewer at each site reviewed the transcripts and unblinded medical records and provided an independent diagnostic assessment and symptom ratings. Hence, the raw interview transcripts provided an assessment of the potential effects of making the diagnosis from a transcription rather than a direct interview.
Medical records and transcripts were sent to the University of Cincinnati for archiving and distribution to editors. Editors carefully reviewed each set of medical records and transcripts and removed racial/ethnic cues. Interview text was edited to eliminate references to people, names, places, and linguistic idiosyncra- sies, phrasing, or syntax describing personal histories or situations that could cue the diagnostic rater to specific ethnicities. These redacted documents were then sent to a second editor. Secondary editors compared the modified text with the original transcript to ensure both adequate blinding and equivalence of meaning. If not, the second editor completed a second level of redaction and then sent it to a third editor for final approval. The redacted records and transcripts were then distributed to 2 independent diagnostic experts, who rated symptoms and diagnosis independently and then discussed the case by telephone to derive a consensus assessment. The experts reviewed diagnostic criteria and the basis for each of their decisions and then discussed disagreements until a consensus could be reached. Expert consensus diagnoses and ratings composed the fourth source of study data.
STUDY DETAILS Sites
The 6 sites and number of subjects per site were HarborUniversity of California at Los Angeles Medical Center (n=118 patients), University of Texas Health Science Center at San Antonio (n = 105), Howard University (n = 101), University of Michigan (n=99), University of Medicine and Dentistry of New Jersey University Behavioral HealthCare (n=92), and University of Cincinnati (n = 95), which also served as the lead administrative site.
Subjects
Potential subjects were identified from inpatient and outpatient clinical venues at each site and had been clinically diagnosed with either significant affective or psychotic symptoms. Subjects met the following criteria:
1. Subjects were aged 16 to 45 years. 2. Subjects exhibited significant affective symptoms, defined as a score of 17 or greater on the Montgomery-Asberg Depression Rating Scale 16 or a score of 12 or greater on the Young Mania Rating Scale, 17 or exhibited psychotic symptoms defined as ratings of 2 or greater on 1 or more of the Scale for the Assessment of Positive Symptoms 18 global score items. 3. Subjects exhibited no history of mental retardation or IQ of less than 70.
4. Subjects were able to complete a structured psychiatric interview.
5. Subjects exhibited psychiatric symptoms that were not secondary to medical illness as determined by medical evaluation and the absence of major medical or neurologic illnesses.
6. Subjects exhibited psychiatric symptoms that were not secondary to acute drug or alcohol intoxication or withdrawal.
7. Subjects were English speaking and at least secondgeneration residents of the United States.
8. Subjects were racially self-identified as African American or white and ethnically as Latino or non-Latino. The study was restricted to these large ethnic and racial categories to specifically test the primary hypothesis and maximize statistical power.
9. Subjects provided written informed consent that was approved by the institutional review boards at each site.
Procedure and Measures
Once informed consent was obtained, a research interviewer completed a semistructured evaluation of affective and psychotic symptoms using the Montgomery-Asberg Depression Rating Scale, 16 the Young Mania Rating Scale, 17 and the Scale for the Assessment of Positive Symptoms. 18 Each symptom was rated according to the maximal severity during the current (index) episode by interviewing the subject and reviewing clinical records. These ratings ensured that subjects met inclusion criteria and provided symptom measures for analyses. These rating scales are widely used in psychiatric research, have face and construct validity, and have interrater reliability established in diverse settings including within our own research groups. 2, 19, 20 The interviewer then completed the DIGS. 15 The interviewers had broad educational backgrounds to simulate the variability of real-life clinical venues including several doctorallevel clinicians. Interviewers were kept blind to the specific hypotheses of the study. The DIGS consists of modules to elicit the common symptoms and signs of specific psychiatric disorders and syndromes; some modules that were not relevant to the primary questions of the study were not completed. Interviewers ignored the stop rules in each diagnostic section to ensure that all symptoms were reviewed. In this study, DSM-IV diagnostic criteria were applied to the DIGS results to assign diagnoses.
Establishing and Maintaining Reliability Among Interviewers
To establish and maintain reliability of assessments across sites, the sites' principal investigators first worked with their interviewers to train them on the instruments. Then, all clinical interviewers participated in a joint 3-day training session in which each interviewer performed interviews in a group setting with live patients. Finally, each clinical interviewer rated 10 videotaped interviews and provided results to the University of Cincinnati, which approved him or her as a study interviewer based on performance relative to standards determined by the group for each video. Specifically, each case was reviewed by multiple investigators at the University of Cincinnati, who discussed the cases and assigned a correct diagnosis that was used for training. Interviewers were expected to get more than 80% agreement with these diagnoses to qualify for the study.
Overview of Statistical Analyses
A Pearson 2 test or 1-way analysis of variance was used to compare demographic categorical variables across the 3 groups: white (non-Latino), African American (non-Latino), and Latino (of any race; non-white Latino subjects were too infrequent to separately analyze). Percentage correct and statistics were also performed to assess diagnostic agreement among sources. Logistic regressions were used to test the major hypothesis that African American subjects would exhibit significantly higher rates of clinical diagnoses (unblinded) in the schizophrenia spectrum than would white subjects, even after controlling for confounding factors. The logistic regressions treated unblinded clinical diagnoses of schizophrenia spectrum disorder (yes or no) as the dependent variable, whereas the independent variables were blinded expert-consensus-defined affective illness (yes or no) as well as the covariates of race/ethnicity, sex, age, site, income level, and education. Regressions were conducted first using a narrow definition of schizophrenia (excluding schizoaffective disorder) and then a broad definition (including schizoaffective disorder). We had 80% power to detect an odds ratio (OR) of 1.26 or greater given this sample size. Power was 90% for ORs of 1.3 or greater.
Because subjects were nested within site, there was the potential of within-site correlations among observations. To ensure that this did not create a problem, we conducted 2 additional procedures repeating the logistic regression analyses using ARCH GEN PSYCHIATRY/ VOL 69 (NO. 6), JUNE 2012robust sandwich estimators of the error 21 and conditional logistic regression, conditioning on site. 22 The results from these analyses did not differ appreciably from the simple logistic regression (eg, no predictor variables that were found to be statistically significant in the simple regression lost significance in either alternative analysis) nor did variables previously found not to be significant emerge as significant. Consequently, we present the simpler logistic analyses.
Finally, to compare the racial/ethnic groups on symptom scales, multiple regression with covariates and dummy variables for discrete variables (eg, race) was used. All analyses were conducted by the statistician (S.A.) using SAS software version 9.1 (SAS Institute) with the exception of those involving robust sandwich estimators and conditional logistic regression, which were conducted using Stata/MP12 (StataCorp).
RESULTS
DEMOGRAPHICS, DIAGNOSTIC AGREEMENT, AND ACCURACY OF GUESSING SUBJECT RACE/ETHNICITY
Demographic data are reported in Table 1 . Demographic differences among the 3 ethnic groups were not significant with the exception of education ( P=.001). Table 2 presents results for the 4 sources of diagnostic data and shows agreement among blinded experts prior to their generating consensus diagnoses. Diagnostic agreement among all combinations was, in general, modest and did not differ significantly among groups. Importantly, experts guessed ethnicity (Latino vs nonLatino) and race of subjects at chance levels, as determined by statistics, both individually prior to consensus ratings as well as in consensus assessments ( Table 3) . These results suggest that ethnicity effects were not present in the expert assessments.
LOGISTIC REGRESSION RESULTS
The first logistic regression treated narrowly defined, unblinded clinical diagnoses of schizophrenia spectrum disorder (yes or no) as the dependent variable. The independent variables included blinded expert-consensusdefined serious affective illness (yes or no; major depression, bipolar disorder, or schizoaffective disorder) as well as the covariates of race/ethnicity, sex, age, site, income level, and education. The results of the regression found the race effect to be significant ( Table 4 shows ORs and other statistics for each predictor variable. The pattern of results in Table 4 supported the primary predictions; namely, the OR comparing rates of schizophrenia-spectrum clinical diagnoses among African American with non-Latino white subjects was significant as predicted ( 
; P=.16).
A similar but nonsignificant pattern held when unblinded diagnoses made by DIGS interviewers were treated as the dependent variable in logistic regression using the same set of independent variables as in Table 4 . Namely, comparing African American with white subjects, an OR of 2.3 was not significant ( 
25).
We then conducted a parallel set of logistic regressions, broadly defining schizophrenia to include schizoaffective disorder. Results for unblinded clinical diagnoses of schizophrenia are reported in Table 5 . Significant differences in rates of clinical diagnoses of schizophrenia spectrum diagnoses, controlling for all variables in Table 5 , were again observed between African American and white subjects ( 
CONSENSUS SYMPTOM RATINGS OF BLINDED EXPERTS BY ETHNICITY
Consensus symptom ratings on 5 scales (Table 6) were analyzed by ethnicity in multiple regressions with dummy variables for the covariates previously described. Multiple comparisons were controlled using the Holm method. Means, adjusted for all covariates, are shown in Table 6 . Differences between African American and white subjects were not significant for affective symptoms but were for psychotic symptoms (PϽ .05).
COMMENT
Supporting our predictions, we found that African American subjects exhibited significantly higher rates (OR, 2.7) of clinical diagnoses in the schizophrenia spectrum than did non-Latino white subjects, even after controlling for the presence or absence of serious affective disorder and other clinical and demographic confounds. Effects were robust in that they persisted whether the schizophrenia spectrum did or did not include schizoaffective disorder and across different types of assessments. Despite these diagnostic differences, African American and white subjects did not differ significantly in blinded expert ratings of affective symptoms, but African American subjects did receive higher ratings of psychosis. These observations suggest that in African American subjects, psychotic symptoms may be overvalued by clinicians, skewing diagnoses toward schizophrenia-spectrum conditions, even with similar levels of affective symptoms as white subjects. The exploratory analysis suggests that this effect was specific to African American subjects and did not extend to Latino subjects. For decades, higher rates of schizophrenia among African American vs white subjects in clinical settings have been reported in the medical literature, despite the lack of corresponding epidemiologic differences by race and ethnicity in the community. Our findings suggest that these differences persist even after controlling for multiple factors. Results also suggest that the expression of hallucinations and delusions by African American subjects in clinical venues may have preempted a more comprehensive review of diagnoses other than schizophrenia, even though schizophrenia is intended to be treated as a diagnosis of exclusion by DSM-IV. Therefore, in African American subjects, clinicians appeared to minimize the possibility of mood disorder diagnoses or failed to carefully apply the diagnostic criteria for these disorders. These effects occurred across all 6 US sites. Why African American subjects with mood disorders present with higher levels of psychosis or symptoms that are interpreted as psychotic cannot be answered by this study, but it may reflect cultural differences in worldview based on previous discriminatory experiences and reactions to them, ie, healthy paranoia, as well as cultural mistrust, cultural differences in expressing illness, or delayed treatment seeking leading to more severe illness at the time of clinical presentation.
The transcript editing process suggested that factors that are ambiguous such as idioms of distress including intense ruminations, complex linguistic patterns (eg, modes of expressing mood and cognitive and behavioral information) and personal experiences may be taken as evidence of psychosis during clinical evaluation. Given the complexity of these interactions, structured diagnostic interviews based on established diagnostic criteria may be insensitive to cultural variation; consequently, future studies might examine whether factoring ethnically sensitive aspects of symptom expression into diagnostic criteria might improve the clinical assessment process.
So why does it matter whether a subject with a psychotic mood disorder is incorrectly diagnosed with schizophrenia? Although sharing many symptoms, these 2 diagnostic groups warrant different treatments; in particular, affective illness is best treated by including thymoleptics (ie, antidepressants or mood stabilizers) and different types of therapy. Failure to do so may worsen treatment response and course of illness. Moreover, the prognosis of psychotic affective illness is typically more positive than that of schizophrenia; consequently, failure to recognize the former may lower treatment expectations, leading to inadequate breadth and depth of therapeutic interventions. Correctly diagnosing these complicated cases is the first step toward maximizing outcome. Moreover, bias in the assessment of diagnosis may reflect a more general bias in how different patient groups are managed, identified, and treated, contributing to an overall racial or ethnic disparity in health care for these subjects extending beyond the initial clinical assessment.
Notably, agreement across all combinations of diagnostic processes was modest, suggesting that it is difficult for clinicians to consistently interpret symptoms within the context of current diagnostic criteria independent of the approach. This finding is not unique to this study by any means and represents an ongoing chal- lenge to the field of psychiatry. Although changes in diagnostic criteria might improve these processes, it is likely that significant improvement in diagnostic agreement of psychiatric patients will not occur until objective (eg, biological) markers for specific conditions are identified.
Several limitations must be considered when interpreting these results. Although ethnicity-and racially blinded medical records and transcripts control for these factors with the expert consensus review, these experts did not actually see the subjects, thereby losing potentially important visual data. However, there is no a priori evidence to expect differential effects of the loss of these data on diagnoses among the ethnic groups. Although identification of race and ethnicity was limited to respondents' self-reports, this information was verified by interviewers and reports of parental ethnicity. Moreover, there is considerable heterogeneity in the 3 broadly designated ethnic/racial groups studied, and we did not attempt to distinguish among ethnic subgroups because of insufficient statistical power even in this large data set. Some ethnic subgroups may therefore exhibit different patterns than observed for these more general designations. Also, although we included a broad geographic representation among our sites, these sites are academically affiliated settings generally serving urban, lowincome populations, which may not be representative of all specialty care clinical venues. On the other hand, these particular academic sites may be more sensitive to the potential impact of race and ethnicity on clinical assessment; therefore, any magnitude of differences observed herein may be relatively smaller than would be found more generally.
Despite limitations, this study is the first and largest to our knowledge to blind investigators to subject ethnicity and race to examine how these factors impact clinical assessment in mental health care. The results strongly support the need for a national approach to enhance quality of mental health care by eliminating disparities in psychiatric diagnoses that occur systematically in this vulnerable population. Moreover, these results remind clinicians to consistently challenge their own diagnostic assessments particularly in patients from other ethnic groups or in those who are failing to respond to treatment. Careful reconsideration of the criteria underlying diagnoses in all patients and examining each patient for these criteria over time may help minimize racial disparities in psychiatric practice.
